Protein O-Glucosyltransferase 1 Expression Influences Formation of Differentiated Myotubes in C2C12 Cell Line.
The protein O-glucosyltransferase 1 (Poglut1) links O-glucose to epidermal growth factor-like repeats harboring the C1XSX(P/A)C2 consensus sequence. Poglut1 is a ubiquitous endoplasmic reticulum-resident protein largely found in metazoans, but only about 50 proteins possess this consensus sequence. Among them, Notch receptors have multiple O-glucosylation sites and their activation depends on this status. In adult skeletal muscle, Notch signaling contributes to the maintenance of satellite cell (SC) quiescence and the proliferation of myoblasts after SC activation. To address the role of Poglut1 in myogenesis, we created two stable C2C12 cell lines where Poglut1 was downexpressed by 42% and 81%, and assessed their ability to differentiate. We showed that Poglut1 knockdown reduced Notch signaling and largely affected the key regulators of myogenic differentiation, with PAX7 decrease and MYOD increase. This perturbed Pax7/MyoD expression balance led to a premature myogenic differentiation and an increase in myotube size, accentuated in case of strong Poglut1 downexpression. Differences observed between myotubes of the two Poglut1 knockdown cell lines could reflect dissimilar fusion defects. We concluded that Poglut1 contributes to myogenesis by regulating Notch signaling and defining, directly or indirectly, the proportion of cells that commit differentiation.